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Ordered structures, neutron 
studies of, 112 
Organic reactions, isotope 
effects in, 235-44 
Orthohydrogen, neutron scat- 
tering in, 99 
Oxy-anions, neutron capture 
reactions and, 210-12 
Oxygen, in radiation protec- 
tion, 357-58 


P 


Pair production, 77-83 
Parahydrogen, neutron 
scattering in, 99 
Paramagnetism, and neutron 
scattering, 106-12 
a- Parameter method, 53-56 
Parity, of 7 - mesons, 1 
Phosphorus 
in chick embryos, 280 
in nucleic acids, 344 
radiation effects from, 
308 , 310, 316-17 
Photographic emulsions, 
141-66 
Cerenkov radiation loss 
in, 76-77 
delta-ray counting in, 160 
developed grains in, 144-45 
development of, 145-48 
drying of, 150 
and electron-electron 
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collisions, 71 
energy loss in, 155-59, 164 
fixing of, 148-50 
grain densities in, 157, 164 
in heavy meson research, 
39-64 
latent image fading in, 144 
in 7-meson studies, 10, 22 
multiple scattering in, 
161-63, 165 
multiply charged particles 
in, 166 
in neutron detection, 128, 
132 
observations of, 150-52, 
157-60 
photometric device for, 158 
post-development 
processing, 148-50 
processing of, 145-50 
properties of, 142-45 
humidity effects on, 144 
pressure effects on, 144 
temperature effects on, 
143 
range-energy relation in, 
152-55, 164 
scanning of, 150-52 
scattering constant of, 72 
shrinkage in, 144 
stop bath for, 148 
stripped, 58 
temperature development 
technique, 146-48 
track analysis in, 51-56 
Photomesons, 21-35 
Photometer, in nuclear 
emulsion analysis, 158 
Photoneutron reactions, 
chemical effects 
following, 214 
Photoneutrons, see Neutrons 
Photons 
attenuation of, 265-67 
electrons released by, 260 
interaction with protons 
of, 21-28 
m2asurement of, 250-60 
see also Gamma rays; 
x-rays 
Photosensitization, in 
biological systems, 346 
Physicians, incidence of 
leukemia in, 382-83 
Piles, see Reactors, nuclear 
Pions, see 7-mesons 
Pituitary, radiation effects 
on, 277, 286, 323 
Plutonium, radiobiologic 
effects of, 308, 377 
Polarization 
in electron scattering, 73 
in energy-loss of charged 
particles, 155 
of neutrons, 97, 106-12 
Polonium, radiobiologic 
effects of, 308, 321 
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Polyethylene, in meson 
studies, 7, 9, 26 
Polymerization, in free 
radical scavenging, 188 
Positrons 
electron scattering of, 71 
nuclear scattering of, 68-69 
in pair production, 77-83 
Precipitation, in 
radiochemistry, 226 
Protons 
in hyperon decay, 50 
interaction with meson 
of, 9-28 
interaction with neutron 
of, 4, 121-26 
interaction with photon 
of, 21-28 
and meson production, 
7-9, 21 
microbeam technique for, 
354 
range in emulsions, 153-54 
recoil in neutron detection, 
121-26 
recoil in neutron dosimetry, 
263 
see also Hyperons 
Purity, in radiochemical 
separations, 224-26 


R 


Radiation chemistry, 171-88 
binary systems in, 186 
charge neutralization in, 
177 

electric field use in, 187 

electron capture in, 176 

electronic excitation in, 
174-75 

elementary processes in, 
173-80 

excitation/ionization energy 
distribution in, 178 

experimental results in, 184 

ferrous sulfate oxidation 
in, 185-86 

free electron spectrum 
and, 179 

molecular dissociation in, 
175 

molecular isomers in, 
178-79 

negative ions in, 177 

particle track dynamics in, 
182 

particle track structure, 
179-81 

positive ions in, 176 

protection, sensitization 
effects, 187 

radical reactions in, 178 

radiolysis of HBr, 172-73 

reaction mechanisms in, 
184-88 

statistics in processes 





of, 186 
temperature effects in, 188 
terminology of, 171 
time scale in, 181-83 
and water radiolysis, 
176-77, 184-85 
Radiation damage, see 
Discomposition 
Radiation dosimetry, see 
Dosimetry, radiation 
Radiation injury 
cytologic effects in, 303-5 
differentiation in, 305 
in mammals, 303-32, 
369-89 
in man, 369-89 
and growth and 
development, 388 
immediate symptoms, 
369-79 
late effects of, 379-89 
to reproductive organs, 
387-88 
protection from, 305 
therapy for, 376-78 
Radiation protection, 
265-67, 305 
of cells, 346-48, 357-58 
for microorganisms, 
346-48 
see also Therapy 
Radiobiology, cellular, 339-60 
biochemistry and, 343-45 
chromosome effects in, 
352-55 
cytological effects in, 
348-55 
macromolecules and, 
340-42 
microorganisms in, 346-48 
nucleus of cell in, 349-50 
physiology and, 343-46 
radiosensitivity and, 355-60 
biological factors of, , 
355-57 
chemical modification of, 
357-59 
physical factors of, 359-60 
viruses and, 342-43 
Radiobiology, vertebrate, 
271-300, 303-32 
adrenals and, 324 
blood vessels and, 314-15 
bone and teeth and, 329-31 
carcinogenesis, 303-32 
chronic exposure and, 306 é 
cytologic effects and, 303-5 
differentiation in, 305 
digestive tract and, 316-17 \ 
embryology, 271-300 
eye and, 328-29, 386-87 
hemopoiesis in, 309-14 
histopathology, 303-32 
kidney and, 320 
liver and, 317-18 
mammary glands and, 
324-25 





nervous system and, 331-32 
pituitary and, 277, 286 
protection in, 305 
respiratory tract and, 315- 
16 
skin and, 325-28 
testis and, 318 
thyroid and, 277, 286, 315 
321-23 
uterus-vagina and, 320 
see also Radiation injury 
Radiochemistry 
definition of, 222 
separation techniques in, 
221-29 
carrier exchange in, 
222-23 
chelation and, 227 
distillation and, 228-29 
electrochemical methods 
and, 229 
incomplete exchange in, 
223 
ion exchange and, 227-28 
precipitation and, 226 
purity standards in, 224- 
25 
solvent extraction and, 
226-27 
Radioisotopes 
production of, 222-29 
in radiation dosimetry, 252 
in radiolysis studies, 177- 
88 
Radiologists, radiation injury 
to, 314, 379-84 
Radiology, radiation 
dosimetry in, 249-67 
Radiolysis 
binary systems in, 186 
of HBr, 172-73 
of water, 176-77, 184-85 
Radiomimetic substances, 
186, 204, 216, 281, 344, 
348 
Radioresistance, acquired, 
306 
Radiosensitivity, cellular, 
355-60 
Radiothorium (Th228) 
in photoneutron sources, 
125-26 
poisoning by, 308, 310, 315 
Radium, radiobiologic effects 
of, 308, 384-86 
Range-energy relation, of 
nuclear particles in 
emulsions, 152-55 
Rare gases 
and neutron-electron inter- 
action, 102 
in radiolysis of HBr, 173 
Rat embryos, radiation 
effects on, 286-96 
Reactions, chemical, see 
Chemical reactions 
Reactors, nuclear 
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in chemical reaction studies, 
216 
in neutron standardization, 
127, 131, 137 
radiation injuries and, 371- 
75, 387 
Reflection, of neutrons, 96, 
101, 106 
Regeneration, in irradiated 
amphibia, 278-79 
Respiratory tract, radiation 
effects on, 315 
Reticulo-endothelial system, 
radiation effects on, 312 
Roentgen, 249 


Ss 


S-events, 47-49, 60-61 
definition of, 64 
lifetime of primary in, 49 
neutral particles emitted 
in, 48 
S-particles, see S-events 
Salmon embryos, radiation 
effects on, 272 
Scattering 
of electrons by electrons, 
71 
of electrons by nuclei, 67- 
72 


of mesons in hydrogen, 12- 
20 
of neutrons, 93-115 
in photographic emulsions, 
161-63 
of positrons by nuclei, 68- 
69 
Scavengers, in hot atom 
chemistry, 199-200 
in radiolysis studies, 
188 
Screening, nuclear, in 
bremmstrahlung, 84- 
85 
Shielding 
in radiation protection, 
265-67 
of specific organs, 305, 
378 
Silver bromide, see Photo- 
graphic emulsions 
Sinuses, radiation effects 
on, 315 
Skin, radiation effects on, 
325-38, 345 
Solids 
nuclear transformations in, 
203-6 
stopping power in, 257, 
259, 265 
Solvent extraction, in 
radiochemical separa- 
tions, 226-27 
Spin, of 7-mesons, 1 
Spin, nuclear 
neuron scattering and, 
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94 

Spins, neutron, 106 

Spleen, radiation effects on, 
312 

radiation protection of, 

305, 378 

Spur, definition of, 181 

Stable isotopes, in 
radiolysis studies, 187 

Standards, in neutron 
measurements, 119-38 

Stars, nuclear, heavy mesons 
in, 57, 62 

Statistics, in radiation 
chemistry, 186 

Sterility, from radiation 
exposure, 318, 387-88 

Stopping power, 257-59, 265 

Sulfur isotopes, in chemical 
reactions, 245 

Superlattices, neutron 
scattering by, 112 

Supernucleons, see Hyperons 

Superprotons, see Hyperons 

Synchrocyclotrons, neutron 
spectrum from, 123 

Synchrotron, and meson 
production, 21-23 

Szilard Chalmers process, 
214-15, 224 


T 


Teeth, radiation effects on, 
275, 329-31 

Temperature, effects in 
radiobiology, 276-77, 
359 

Testis, radiation effects on, 
318, 337 

Therapy, in accurate 
radiation injury, 376- 
79 

Thorium, acute poisoning 
from, 376 

Thorium oxide, radiation 
effects of, 310, 312, 386 

Thymic lymphomas, 313-14 

Thyroid, radiation effects 
on, 277, 286, 315, 321- 
23 

Time scales, in radiation 
chemistry, 180 

Tracers, in radiochemical 
separations, 222-29 

Tritium 

beta tracks of, 181 
in neutron source, 124 

Tritons, range in emulsions, 

154 


Trout embryos, radiation 
effects on, 272 

Trypsin, radiation effects on, 
342 


Tumors, incidence in 
irradiated embryos, 
290, 297 
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Two-body decay, 51-56 
U 


Uterus-vagina, radiation 
effects on, 320 


Vv 


V-events, 49-58, 62-64 
cascade of, 61 
charged, 49-52 
attributed to x -mesons, 
62-63 
lifetime of primary in, 
52 
primary particle in, 49 
secondaries in, 50-52 
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definition of, 64 
neutral, 52-58 
attributed to *-mesons, 
57-63 
coplanarity tests in, 
54-56 
lifetime of primary in, 
58-63 
V-particles 
see V-events 
Viruses, in cellular 
radiobiology, 342- 
43 
photoreactivation of, 
348 
Volatilization, in 
radiochemical separa- 
tions, 228-29 





X-rays 

versus betatron gamma 
effects, 359 

embryonic response to, 
271-300 

neutron analogue of, 93, 104 

radiation dosimetry of, 
250-54 


¥ 


Yeast, radiation effects 
on, 343 

Yukawa theory, in meson- 
nucleon reaction, 
4-5, 18-20 








